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(57) Abstract: A pipe molding 
apparatus includes a plurality of mold 
blocks (9) which move along a molding 
path to form double wall plastic 
pipe having an outer pipe wall with 
corrugations which set outside diameter 
of the pipe and an inner wall around a 
bore through the pipe. The mold blocks 
(9) have profiled faces which determine 
shape of the pipe. The profiled faces are 
reconfigureable in profile between first 
and second face profiles to vary both 
depth of the corrugations and diameter 
of the bore through the pipe without 
varying external diameter and while 
maintaining essentially constant wall 
thickness of the pipe. 
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r^TMr: APPARAT US WTTH MOLD BIiOCKS 
iraVTMG PROFT T - Bn FACE ADJUST MENT 

iTTVT.-n OF THF- TTJVENTION 

The present invention relates to a pipe molding 
system including a mold tunnel formed by moving mold 
blocks in which the shape of the pipe can be varxed 
without having to replace the mold blocks. 

P^TrripnTnro OF TITO tuventioN 

in a traditional pipe molding apparatus of the 
type using mold blocks which move along a molding path to 
fol what is known as a moving mold tunnel, the only way 
to change shape of the pipe is to replace the pipe 
forming mold block sections. This is very costly xn that 
these mold block sections themselves are extremely 
expensive because they include features such as vacuum 
openings, cooling channels etc. required in the format x on 
of the pipe. However, according to known pxpe formxng 
devices using moving mold tunnels it is a requxrement to 
have interchangeable mold block ^ sections to produce 
different shapes and sizes of pipes. 

Different job applications require different pipe 
strengths even though the same diameter of pipe may be 
required for each job application. It would seem that a 
simple way of dealing with this situation is to vary the 
wall thickness of the pipe to make the pipe exther 
stronger i.e., more rigid through increased wal1 
thickness or to make the pipe softer i.e., more flexxble 
through decreased wall thickness. However, industry 
standards dictate that a certain wall thickness xs 
required which does not allow thinning of pxpe walls for 
making a pipe more flexible. 
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Most pipes derive wall strength through the 
provision of corrugations at the outer surface of the 
pipe. It is known that a pipe with a taller corrugation 
is stronger than a pipe with a shorter corrugation. 
Again, according to known plastic pipe extruding 
processes it is not possible to vary the corrugation 
height of a pipe without replacement of the mold block 
sections in the corrugator. 

fiTTMMARY OF THE PF *fiENT INVENTION 

The present invention provides a molding system 
which is able to provide changes to the shape of an 
extruded pipe without having to replace the entire mold 
block sections in the molding system. 

in particular, the present invention provides a 
pipe molding system which makes a continuous length of 
plastic pipe with the system including mold block 
sections having profiled faces which are refigurable in 
their face profile to provide pipe shape variances 
without having to replace the entire mold blocks. 

According to an aspect of the present invention, 
the molding system includes a plurality of mold blocks 
which move along the molding path to form double wall 
plastic pipe having an outer wall with corrugations which 
set outside diameter of the pipe and an inner wall around 
a bore through the pipe. The sections of the mold blocks 
have profiled faces which determine shape of the pipe and 
those profiled faces are reconf igurable in profile 
between a first and a second face profile to vary both 
depth of the corrugations and diameter of the bore 
through the pipe. This is done without varying external 
diameter of the pipe while maintaining essentially 
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constant thickness of the pipe walls. 

As a result of the immediately above aspect of the 
present invention a single molding system without the 
requirement for mold block replacement can be used to 
make either a stronger i.e., more rigid pipe or a softer 
i.e., more flexible pipe . 

BRIEF PF-fif!RIPTION nF THE DRAWINGS 

The above as well as other advantages and features 
of the present invention will be described in greater 
detail according to the preferred embodiments of the 
present invention in which; 

Figure 1 is Figure 1 is a schematic view of a pipe 
molding apparatus used in a pipe mold system according to 
a preferred embodiment of the present invention; 

Figure 2 is a further schematic view of the pipe 
molding region of the apparatus of Figure 1 with the mold 
blocks set up in a first face profile condition to 
produce a relatively flexible length of corrugated prpe; 

Figure 3 is a further schematic view of the 
molding region of the apparatus of Figure 1 with the mold 
blocks set in a second face profile condition to produce 
a relatively rigid length of corrugated pipe; 

Figure 4 is a front view of one of the mold block 
sections with the apparatus set up in the Figure 2 
condition; 

Figure 5 is a front view of one of the mold block 
sections of the apparatus set up in the Figure 3 
condition; and 
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Figure 6 is a sectional view through the mold 
block section of Figure 4. 

DETAILED DESCRIPTION ACCORDING TO THE PREFERRED 
ptimnnTMBMTS P~ -™ PRESENT INVENTION IN WHICH: . 

Figure 1 shows a pipe molding apparatus generally 
indicated at 1. This pipe molding apparatus includes an 
extruder 3 which provides molten plastic through plastxc 
flow channels of an extruder die 5 to a moving mold 
tunnel generally indicated at 7 . The moving mold tunnel 
is formed by a plurality of mold block sections 9 to each 
side of the mold tunnel. These mold block sectxons have 
profiled i.e., corrugated faces to receive plastic from 
the two channel mouths 6a and 6b of the die equipment 
located within the mold tunnel. The plastic emanatxng 
from channel mouth 6a flows into the troughs in the faces 
of the mold blocks to form an outer corrugated wall of 
the pipe. The plastic emanating through channel mouth 6b 
forms an inner pipe wall bordering a central bore through 
the pipe. The molten plastic of the inner pipe wall xs 
set to shape and cooled by a cooling plug 11 internally 
of the mold tunnel. 

Figure 2 of the drawings shows the apparatus set 
up to produce a double wall pipe 18 having an inner pxpe 
wall 19 and an outer corrugated pipe wall 21. 

30 Each of the mold blocks 9 includes a trough 13 to 

shape the corrugations 21 on pipe 18. These corrugations 
set the outside diameter of the pipe. 

Each of the mold blocks further includes a mold 
block crest between each of the troughs 13 . In 
accordance with a preferred embodiment of the present 
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invention the height of this mold block crest is variable 
to vary the depth of the corrugations. This variance xn 
turn produces a bore diameter change in the pipe wxth 
little or no change to the wall thicknesses of the pxpe. 

Again referring to Figure 2 of the drawings, each 
of the mold block sections 9 has a mounting surface 12 on 
each side of each of the troughs 13 in the mold block 
section. This mounting surface 12 is adapted to 
interchangeably receive different mold block crest 
forming attachments . In Figure 2 , crest forming 
attachments 15 are mounted to each of the mold block 
mounting surfaces 12 . 

Now turning to Figure 3 it will be seen that the 
mold block sections 9 and in particular the profiled 
faces of the mold block sections have been reconfxgured 
from the Figure 2 face profile to a different face 
profile. This is done by the attachment of crest forming 
attachments 23 to the mounting surfaces 12 of the mold 
block sections in the Figure 3 set up. Crest formxng 
attachments 23 of Figure 3 are substantially longer than 
crest forming attachments 15 of the Figure 2 set up. 
Furthermore as will be seen in Figure 3 of the drawxngs 
the pipe generally indicated at 27 formed using the 
Figure 3 set up includes an outer wall formed by 
corrugations 31 which are substantially taller than the 
corrugations 21 of pipe 18 from Figure 2. Furthermore, 
in Figure 3 the bore diameter of the pipe 27 def xned by 
the inner pipe wall 29 is substantially smaller thanthe 
bore diameter through pipe 18 defined by inner wall 19 xn 
Figure 2. Accordingly, pipe 27 of Figure 3 xs a 
substantially stronger or more rigid pipe than pipe 18 of 
Figure 2. However, the overall external diameter of the 
two pipes is identical. Furthermore, the wall thickness 
of pipe 18 is essentially the same as the wall thickness 



PCT/CA2003/001719 

WO 2004/045828 

- 6 - 



of pipe 29. 

The reconfiguration of the pipe from the Figure 2 
pipe shape to the Figure 3 pipe shape is achieved simply 

5 by the use of interchanageble face attachments of 

different heights at the mold block faces without having 
to replace the mold block sections. In addition, it will 
be noted in Figure 3 that a smaller diameter cooling plug 
25 has replaced the larger diameter cooling plug 11 to 

10 form the smaller bore pipe 27 of Figure 3. 

Figures 4 and 5 of the drawings show a number of 
preferred features of the present invention. In 
particular, Figure 4 shows a mold block section 9 

15 provided with the shorter crest forming members 15 

supported by the mounting surfaces 12 to either side of 
the troughs 13 in the face of the mold block sections. 
Figure 5 on the other hand shows the taller crest forming 
members 23 fitted to the mounting surfaces 12 to either 

20 side of the trough 13 in the profiled face of mold block 
section 9 . 

A number of other features can be seen in Figures 
4 and 5 of the drawings. In particular, these drawings 
25 show that the mold block sections include sophisticated 
vacuum and cooling channels required to first shape and 
then cool the plastic at the faces of the mold blocks. 
The interchangeability of the face attachments at the 
mounting surfaces 12 of the mold block sections in no way 
30 impedes or affects either the vacuum or the cooling 
channels . 

Figures 4, 5 and 6 also show a particular means of 
replaceably mounting the face attachments to the mold 
35 block sections. This means comprises a bracket 35 having 
forwardly extending arms 37 and 39 to opposite ends of 
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the bracket. The mounting surface of the mold block 
section is provided away from the pipe forming region 
with a bore 40 to receive a threaded bolt 41 . Also 
provided in the mold block section is a recess 10 for 
receiving the leg 39 of bracket 35. A similar recess 16 
is provided in the face attachment 15 to receive the leg 
37 of bracket 35. 

as will be appreciated from the description above 
the bracket is easily secured to and removed from the 
mold block to secure face attachment 15 or to replace rt 
with face attachment 23 which has a corresponding bracket 
receiving recess . 

Although various preferred embodiments of the 
present invention have been described in detail, it will 
be appreciated by those skilled in the art that 
variations may be made without departing from the spirit 
of the invention or the scope of the appended claims. 
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THE EMBODIMENTS OP THE INVENTION IN WHICH AN EXCLUSIVE 
PROPERTY OR PRIVILEGE IS CLAIMED ARE DEFINED AS FOLLOWS: 

1. A molding system including a plurality of mold 

5 blocks which move along a molding path to form double 
wall plastic pipe having an outer wall with corrugations 
which set outside diameter of the pipe corrugations and 
an inner wall around a bore through the pipe, said mold 
blocks having profiled faces which determine shape of the 
10 pipe, said profiled faces being reconf igurable in profxle 
between a first and a second face profile to vary both 
depth of the corrugations and diameter of the bore 
through the pipe without varying external diameter of the 
pipe. 

15 . 

2 A molding system as claimed in Claim 1, said 

profiled faces of said mold blocks when configured with 
the first face profile forming the pipe with a first 
corrugation depth and a first bore diameter and when 
20 configured with the second face profile forming the pipe 
with a second corrugation depth greater than the fxrst 
corrugation depth and a second bore diameter less than 
the first bore diameter. 

25 3 A molding system as claimed in Claim 2 wherein 

said inner wall of said pipe has a wall thickness that 
remains essentially constant when reconfiguring the 
profiled faces of the mold blocks between the first and 
second face profiles. 

4 A molding system as claimed in Claim 2 wherein 

each said mold block includes a mounting surface and said 
system includes first and second mold block face 
attachments which interchangeably mount to said mounting 
35 surface for reconfiguring of the profiled faces of the 
mold blocks. 
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A molding system as claimed in Claim 4 wherein 
said profiled faces of said mold blocks include 
alternating crests and troughs to form the corrugatxons 
in the outer wall of the pipe, said first and second face 
attachments comprising first and second crest forming 
members, the first crest forming members being shorter 
than the second crest forming members and being used to 
provide the first face profile on the mold blocks, the 
second crest forming members being longer than the fxrst 
crest forming members and being used to provide the 
second face profile on the mold blocks. 

6 A molding apparatus as claimed in Claim 2 wherein 

said molding path includes cooling and shape holdxng 
means for the inner wall of the pipe, said means bexng 
diameter variable according to which face profile xs 
provided on the faces of the mold blocks. 

20 7 A molding system as claimed in Claim 6 wherein 

said cooling and shape holding means comprises fxrst and 
second cooling plugs which are interchangeably f xttable 
in said molding path, said first cooling plug havxng a 
diameter which is greater than that of said second 

25 cooling plug, the first cooling plug being used when the 
mold blocks have the first face profile and the second 
cooling plug being used when the mold blocks have the 
second face profile. 

30 8 A pipe molding system which makes a continuous 

length of plastic pipe, said system comprising first and 
second mold block sections which circulate to and away 
from a mold tunnel into which a continuous stream of 
molten plastic is fed to form the pipe with an inner bore 
35 surrounded by a wall having an undulating exterxor 

surface, the first mold block sections closing wxth the 
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second mold block sections to form a moving line of 
closed mold blocks while circulating through the mold 
tunnel and the first and second mold block sections 
parting from one another while circulating away from and 
back to the mold tunnel, both said first and second mold 
block sections having profiled faces which dictate shape 
of the pipe, said profiled faces including face 
attachments which are interchangeable at the profiled 
faces with other face attachments of different 
configurations to vary the shape of the pipe without 
replacing the mold block sections. 

9 A pipe molding system as claimed in Claim 8 used 

to form the pipe with a smooth wall at the inner bore of . 
the pipe and with a corrugated outer surface, the faces 
of the mold block sections having alternating crests and 
troughs on the profiled faces thereof, the face 
attachments comprising first attachments of a first 
length and second attachments of a second length, the 
first and second attachments being interchangeably 
fittable at the profiled faces of the mold block sections 
to vary height of the crests according to which one of 
said first and second attachments is fitted at the 
profiled faces which in turn produces a variance of depth 
of the troughs of the profiled faces of the mold block 
sections . 

10 A pipe molding apparatus as claimed in Claim 9 
including a locking member which releaseably locks each 
face attachment at each of the profiled faces of the mold 
block sections. 

11 A pipe molding apparatus for making a continuous 
length of plastic pipe, said apparatus comprising first 
and second mold block sections each having profiled faces 
formed by crests and troughs on the profiled faces of the 
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mold block sections, a first set of face attachments and 
a second set of face attachments, the first and second 
sets of face attachments being interchangeably and 
releasbly fittable to the profiled faces of the mold 
5 block sections, and first and second cooling plugs of 
diameters differing from one another, the first and 
second mold block sections circulating to and away from a 
molding tunnel of the apparatus which contains one of 
said cooling plugs, the mold tunnel receiving a 

10 continuous stream of molten plastic to form the pipe over 
the one of the cooling plugs with an internal bore and a 
wall having an undulating exterior surface around said 
bore, the undulating surface defining external diameter 
of the pipe, the first mold block sections closing with 

15 the second mold block sections to form a moving line of 
closed mold blocks while circulating through the mold 
tunnel and the first and second mold block sections 
parting from one another while circulating away from and 
back to the mold tunnel, said apparatus when in a first 

20 set up condition producing the pipe with a first bore 
diameter when the first set of face attachments are 
fitted to the profiled faces of the first and second mold 
block sections and when the first cooling plug is placed 
in the mold tunnel and the apparatus when in a second set 

25 up condition producing the pipe with a second bore 

diameter different from the first bore diameter while 
maintaining essentially constant wall thickness of the 
pipe when the second set of face attachments are fitted 
to the profiled faces of the first and second mold block 

30 sections and when the second cooling plug is placed in 
the mold tunnel, the external diameter of the pipe 
remaining constant in both the first and the second set 
up conditions of the apparatus. 

35 12. A pipe molding apparatus as claimed in Claim 11 

wherein said first set and second set of face attachments 
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interchangeably and releasably secure as crest forming 
members the of the profiled faces of the first and second 
mold block sections, the face attachments of the first 
set of face attachments being of a first length which is 
less than length of the face attachments of the second 
set of face attachments and the first cooling plug having 
a diameter greater than that of the second cooling plug 
and the second bore diameter of the pipe being less than 
the first bore diameter of the pipe. 
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